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Introduction
The genus Euscorpius Thorell, 1876 (Euscorpiidae) is one of the most studied taxa of scorpions. However, because of its complicated taxonomy, the situation of this genus is still unresolved, especially in the Balkans and Turkey, but also in Italy and neighboring countries. Di Caporiacco (1950) published the largest review of the genus, focused mostly on Italian populations. He recognized the main, traditional four species: E. italicus (Herbst, 1800), E. flavicaudis (De Geer, 1778 ), E. carpathicus (Linnaeus, 1767 , and E. germanus (C. L. Koch, 1837) . Di Caporiacco (1950) also recognized a great number of their subspecies (among them, E. carpathicus aquilejensis and E. c. tergestinus) based on patellar trichobothria number, pectinal teeth number, and metasomal carination. Fet & Soleglad (2002) revised a large portion of the subgenus Euscorpius, moving all the subspecies that were reported from France to Croatia with the external trichobothria series of the patella eb = 4 and em = 4 in synonymy with E. tergestinus. These included: E. carpathicus apuanus Di Caporiacco, 1950 , E. c. aquilejensis (C. L. Koch, 1837 , E. c. concinnus (C. L. Koch, 1837) , E. c. corsicanus Di Caporiacco, 1950 , E. c. oglasae Di Caporiacco, 1950 . niciensis (C. L. Koch, 1841) , and E. c. tergestinus (C. L. Koch, 1837) . Subsequently, Vignoli et al. (2005 Vignoli et al. ( , 2007 elevated to species status E. concinnus and E. oglasae, respectively. After Fet & Soleglad (2002) , E. tergestinus was considered a polymorphic species with range that included France, Italy, Slovenia, Croatia, and southern Austria (Fet & Soleglad 2002; Salomone et al., 2006; Vignoli & Salomone, 2008) .
In this study, we reconsidered the taxonomic situation of E. tergestinus s.str., based on its morphology and original description. The range of E. tergestinus s.str. is restricted to the extreme northeastern part of Italy, near the border with Slovenia, and part of the Balkans, including the populations considered introduced in Austria and Czech Republic. E. tergestinus (C. L. Koch, 1837) , s.str., is here separated from another valid taxon, E. aquilejensis (C. L. Koch, 1837) , stat. nov., previously a synonym of E. tergestinus, which is for the first time elevated to species rank. Further, E. carpathicus picenus Di Caporiacco, 1950 , previously a synonym of E. tergestinus, is here moved to synonymy with E. aquilejensis.
In addition, a preliminary phylogenetic analysis based on available GenBank 16S rDNA data shows a separate, basal position of E. aquilejensis and some other Euscorpius species, which implies that the subgenus Euscorpius s.str. is paraphyletic.
Materials and Methods

Material examined
A total of 136 specimens of Euscorpius from Italy, Slovenia, Croatia, Austria, and Czech Republic have been examined: Euscorpius aquilejensis (C. L. Koch, 1837) , stat. nov. -Croatia: 1 ♂, 2 ♀♀, Rovinj, 6-1983 (MZUF 5938, 5946, 5951, 5952, 5957, 5963) . Huber et al., 2001; Fet, 2002; Salomone et al., 2006) . The sequences were aligned using Clustal X 1.81 (Thompson et al., 1997) and verified by eye. The evolutionary history was inferred ad phyolgenetic tree built using the NeighborJoining method (Saitou & Nei, 1987) . The percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000 replicates) are shown next to the clades (Felsenstein, 1985) . The evolutionary distances were computed using the number of differences method (Nei & Kumar, 2000) and are in the units of the number of base differences per sequence using MEGA 5 (Tamura et al., 2011) . Estimates of evolutionary divergence between sequences (genetic distance) were calculated using method of Tamura & Nei (1993) , the rate variation among sites was modeled with a gamma distribution with MEGA 5 (Tamura et al., 2011 
Phylogenetic analysis
Terminology and conventions
The trichobothrial notation follows Vachon (1974) . The morphological measurements are given in millimeters (mm) following Sissom et al. (1990) . The morphological nomenclature follows Stahnke (1970) , Hjelle (1990) and Sissom (1990) ; the chela carinae and denticles configuration follow Soleglad & Sissom (2001) , and sternum terminology follows Soleglad & Fet (2003) ; description and terminology of hemispermatophore follows Soleglad & Sissom (2001) and Fet & Soleglad (2002 Scorpius tergestinus C. L. Koch, 1837: 106, pl. CVII-CVIII, Fig. 247-248, surroundings of Trieste, Italy (leg. Wagner) .
Syntypes (male and female), formerly in J. Sturm's collection in Nuremberg (Birula, 1917) , now are presumed lost (Fet & Sissom, 2000) .
Neotype from Osp, Slovenia, assigned in Fet & Soleglad (2002) is not valid due to misidentification, since it does not correspond to the original description (see below). A new neotype is designated according to ICZN Article 75 as it is required for the purposes of clarifying the taxonomic status of specific populations. 
Synonyms:
Scorpius tergestinus var. austriacus Ferrari, 1872 : 657-658. Syntypes: 2 specimens (NHMW 1901 , Krems, Austria, 30 June 1873 (leg. J. Ferrari) .
Euscorpius carpathicus mesotrichus Hadži, 1929: 36-38, Fig. 5-6 ; a junior primary homonym of E. italicus mesotrichus Hadži, 1929 (Capra, 1939 Di Caporiacco, 1950: 181; Fet, 1997: 248) ; synonymized by Di Caporiacco (1950: 181) with E. carpathicus tergestinus (C. L. Koch, 1837) . Syntypes: 2 males, 7 females (depository unknown), southern Slovenia. Not E. "mesotrichus" sensu Kinzelbach (1975) , as stated by Fet & Sissom (2000) , misidentification.
Diagnosis:
A medium Euscorpius species, total length 27-38 mm. Color of adults light brown-reddish with carapace and pedipalps darker, reddish. With more or less expressed reticulations or marbling on carapace, metasoma and chelicerae. Trichobothria db on the base of the fixed finger in line with the trichobothria eb or esb or slightly moved, esb proximal to eb. The number of trichobothria on the pedipalp manus ventral surface is 4 (3 V + Et 1); the number of trichobothria on the pedipalp patella ventral surface usually is 10/11 (10 in 50% and 11 in 41.56% of examined pedipalps); the number of trichobothria on pedipalp patella external surface is: eb = 4, eba = 4, esb = 2, em = 4, est = 4, et = 7-8 (series et = 7 in 35.06% and et = 8 in 61.04% of examined pedipalps). The pectinal teeth count usually is 9 in males (in 81.58% of pectines examined) and 7 to 8 in females (7 in 32.05% and 8 in 56.41% of pectines examined 
Description of the neotype (MSNT SC 4001, male)
Coloration: Whole color light brown-orange with carapace darker, very light reticulations or marbling on carapace and metasoma, tergites outline lighter, yellowish; sternites very pale brown-whitish; pectines and genital operculum whitish; chelicerae yellowish with dark reticulation or marbling and teeth apical portion darker; telson yellow with longitudinal dark line and dark reddish tip of the aculeus; all carinae of pedipalp dark reddish/brown blackish.
Carapace: Length 4.02, posterior width 4.08; very fine granulation on whole surface, especially on reticulations; anterior edge straight; deep posterior lateral furrows, less accentuated anterior median and especially posterior median furrows; two pairs of lateral eyes and two median eyes; length from center of median eyes to anterior margin is 43.28% of carapace length; length from center of median eyes to posterior margin is 56.72% of the carapace length.
Mesosoma: Tergites very finely granulated with outline lighter; sternites smooth very finely punctate with spiracles very small, oval shaped and inclined to about 45° downwards towards outside, area of overlap between sternites paler.
Metasoma: Dorsal carinae of segment I formed by little visible granules to lightly rough, on II-IV granulated, spaced and lightly irregular on segments II and III; dorsolateral carinae on segments I-IV absent or obsolete; rounded with scattered granulation on segment V; ventrolateral carinae absent on segment I, smooth on segments II-IV, serrulate and spaced on segment V; ventromedian carina absent on segments I-III, obsolete on segment IV, finely serrulate on segment V; very fine granulation present on intercarinal spaces, especially on segment V and on dorsal and lateral surfaces, punctated on ventral surface.
Telson: Vesicle highly swollen; very lightly rough, with ventral setae of different sizes, especially in surround of the vesicle/aculeus juncture; telson height 1.92; telson length 4.46; vesicle length 3.54; vesicle width 1.56; L/H ratio of the vesicle 1.84.
Pectines: tooth count 9-9; middle lamellae count 5-6; several microsetae on marginal lamellae, middle lamellae and fulcra. Genital operculum: Partially divided with genital papillae protruding; a few microsetae present.
Sternum: pentagonal shape, type 2; length approximately equal to width, deep posterior emargination.
Pedipalps: Coxa and trochanter with tuberculate carinae. Femur: dorsal internal carinae tuberculate; dorsal external carinae formed by tubercles, slightly serrulate and spaced; external median carinae serrulate, less marked proximally; anterior median formed by almost conical tubercles, of which three bear a macroseta each; intercarinal spaces granulated, with larger granules near carinae. Patella: dorsal internal carinae tuberculate to slightly crenulate; dorsal external carinae lightly crenulate to rough; ventral external carinae crenulate; ventral internal carinae tuberculate to lightly serrulate; dorsal intercarinal surface with uniform small granules; ventral intercarinal surface with few scattered minute granules, especially near to ventral internal carinae. Dorsal patellar spur well developed. Chelal carina D1 is distinctly strong, dark and rough; D4 is rounded smooth to rough and dark; V1 is distinctly strong, dark and rough to lightly crenulate; V3 rounded, dark and lightly granulated; external carina granulated; intercarinal tegument rough to granulated by very minute scattered granules except between carinae D4 and V3. Chela finger dentition: MD form a straight line of very small denticles closely spaced with a DD on the distal tip; OD formed of 7 denticles on movable finger and 6 denticles on fixed finger, immediately outside of MD, the terminal denticle is not very pronounced; ID formed of 7 denticles on movable finger and 6 denticles on fixed finger, spaced from MD, the terminal denticle is little pronounced; IAD formed of 4 denticles on movable finger and 3 on fixed finger; L/W ratio of the chela 2.367; Lfem/Lpat ratio is 0.946. Trichobothria: Chela: trichobothria series V standard: V = 4-4 (3 V+ Et1). Patella: ventral (Pv): 10-10; patella external (Pe): et = 8-8, est = 4-4, em = 4-4, esb = 2-2, eba = 4-4, eb = 4-4. Femur: trichobothrium d situated lightly decentralized and very lightly proximal to i, e distal to both, situated on dorsal external carina, but most on dorsal surface.
Legs: Legs with two pedal spurs; no tarsal spur; ventral row of tarsus III with a total of 11 stout spinules (including the ventral distal spinules pair) of increasing size from proximal to distal, distally ending with a pair of spinules; 3 flanking pairs of tarsal setae adjacent to the ventral spinules row. Granulation present above leg femora, mostly ventrally, formed by spaced tubercles.
Chelicerae: smooth, with dark marbling, with darker apical portion of denticles; the dorsal distal denticle is smaller than the ventral distal denticle; ventral edge is smooth with brush-like setae on the inner part; dorsal edge has five denticles: one large distal, two medium subdistal, one large median and a small basal; fixed finger has four denticles: one distal, one subdistal, one median and one basal; the median and the basal are in a fork arrangement; the internal surface has brush-like setae.
Trichobothrial and pectinal teeth count variation:
The variation observed in 77 studied specimens (38 males, 39 females) is as follows: pectinal teeth in males: 8-8 (2/38), 8-9 (5/38), 9-9 (26/38), 9-10 (5/38); females: 7-7 (9/39), 8-7 (7/39), 8-8 (17/39), 8-9 (3/39), 9-9 (3/39); pedipalp patella trichobothria Pv: 9-9 (2/77), 9-10 (3/77), 10-10 (29/77), 10-11 (14/77), 11-11 (23/77), 10-12 (2/77), 11-12 (4/77); pedipalp patella trichobothria Pe: et = 6-7 (2/77), 7-7 (21/77), 6-8 ( Hemispermatophore: Well developed lamina with well visible basal constriction, tapered distally; truncal flexure present and well developed; capsular lobe complex well developed, with acuminate process; ental channel spinose distally, exhibiting 7 delicate spinules.
Distribution: Slovenia, Croatia, Italy (extreme northeast); introduced in Austria and Czech Republic.
Genus Euscorpius Thorell, 1876
Euscorpius aquilejensis (C. L. Koch, 1837), stat. nov.
Scorpius aquilejensis C. L. Koch, 1837: 101-103, pl. CV, Fig. 244 . Holotype (male; presumed lost), surroundings of Trieste, Italy (leg. Wagner). The neotype is designated here according to ICZN Article 75 as it is required for the purposes of clarifying the taxonomic status of specific populations.
Neotype: male, Aquileia, Udine, Friuli-Venezia Giulia, Italy, 1978, leg. Marinoni (MZUF 6269).
Notes:
(1) Fet & Soleglad (2002) assigned a neotype for E. tergestinus from Osp, in Slovenia (NHMW), near the border with Italy. We found, however, that this specimen belongs to the species E. aquilejensis stat. nov. as evidenced by all the trichobothrial series, the pectinal teeth count and the measurements reported in Fet & Soleglad (2002) . Also the pictures of specimens of E. tergestinus from Strunjan and Osp in Slovenia show clearly the typical diagnostic characters of E. aquilejensis stat. nov. Thus the Osp neotype is declared invalid herein according to Article 75 of the ICZN.
(2) The populations considered as E. tergestinus in Vignoli et al. (2005 Vignoli et al. ( , 2007 , Salomone et al. (2006) , Tro- pea (2012) and Tropea et al. (2012) belong to E. aquilejensis.
Synonyms:
Euscorpius carpathicus picenus Di Caporiacco, 1950: 194 : Di Caporiacco, 1950: 198, 200; Lacroix, 1991: 19; Fet & Sissom, 2000: 361; Fet & Soleglad, 2002: 16, 24; Vignoli et al., 2005: 97-113; Vignoli & Salomone, 2008: 502-514 .
Diagnosis:
A medium-large Euscorpius species, total length 29-41 mm. Color of adults yellowish-ivory to light brown-reddish with carapace and pedipalps darker, reddish. Without reticulations or marblings on all body parts, especially on chelicerae. Slender appearance with carapace, metasoma and all segments of the pedipalps elongated. Trichobothria db and dsb are located much more distally than the base of the fixed finger; trichobothrium db is distal to eb and esb; and trichobothrium esb is distal to eb. The number of trichobothria on the pedipalp manus ventral surface is 4 (3 V + Et 1); the number of trichobothria on the pedipalp patella ventral surface usually is 9 (in 91.38% of examined pedipalps); the number of trichobothria on pedipalp patella external surface is: et = 6 (in 93.04% of examined pedipalps), est = 4, em = 4, esb = 2, eba = 4, eb = 4. The pectinal teeth count usually is 8 in males (in 89.13% of pectines examined) and 7 in females (in 85.71% of pectines examined). The telson vesicle in males is more swollen than in females: average L/H ratio of the vesicle is 1.73 (min. 1.67, max. 1.91) in male and 1.96 (min. 1.83, max 2.12) in females. Chela with a notch on fixed finger and scalloping of the movable finger in adult males, obsolete in females; Lchel/Wchel ratio is 2.79 in males and 2.89 in females. Dorsal patellar spur very developed. Femur longer than patella; Lfem/Lpat ratio is 1.05. Average ratio Lcar/Wcar is 1.10; average value of the length from center of median eyes to anterior margin of the carapace is 38.88% of the carapace length. Average value of the length from center of median eyes to posterior margin of the carapace is 61.12% of the carapace length. Average ratio of Lmet/ Lcar is 2.53 in males and 2.31 in females.
Description of the neotype (MZUF 6269, male)
Coloration: Whole color light orange-brown without reticulations or marblings, carapace and chelae darker, reddish, tergites outline lighter; sternites pale brownish with outline very lighter; pectines and genital operculum whitish/very light brownish; chelicerae yellow without reticulation or marbling and with teeth apical portion darker; telson yellow with longitudinal dark line and dark reddish tip aculeus; internal carinae of pedipalp femur blackish; chelal digital and ventroexternal carinae red-blackish; dorsal carinae of metasoma dark brown.
Carapace: Length 5.16, posterior width 4.56; fine granulation on whole surface but it becomes gradually larger toward the lateral area, especially in anterior lateral area; anterior edge straight and granulate; deep an- terior median, posterior median and posterior lateral furrows, the latter two combine to form two protuberances with rounded posterior margin; two pairs of lateral eyes, anterior eye larger; median eyes and tubercle quite small, situated anterior of middle; length from center of median eyes to anterior margin is 38.95% of carapace length; length from center of median eyes to posterior margin is 61.05% of the carapace length.
Mesosoma: Tergites very finely granulated with lighter outline; sternites smooth with spiracles very small, oval shaped and inclined to about 45° downwards towards outside, area of overlap between sternites paler.
Metasoma: Dorsal carinae of segments I-IV finely granulated; dorsolateral carinae of segment I finely granulated, obsolete on segments II-IV, rounded with scattered fine granulation on segment V; ventrolateral carinae absent on segment I, smooth to slightly rough on segments II-IV, finely serrulate on segment V; ventromedian carina absent on segments I-III, obsolete on segment IV, finely serrulate on segment V; very fine granulation present on intercarinal spaces, especially on segment I and on dorsal and lateral surfaces.
Telson: Vesicle highly swollen; slightly rough, with ventral setae of different sizes, especially near the vesicle/aculeus juncture; telson height 2.27; telson length 5.10; vesicle length 3.90; vesicle width 2.10; L/H ratio of the vesicle 1.72
Pectines: tooth count 8-8; middle lamellae count 4-4; several microsetae on marginal lamellae, middle lamellae and fulcra.
Genital operculum: Partially divided with genital papillae protruding; a few microsetae present.
Pedipalps: Coxa and trochanter with strong granulation. Femur: dorsal internal carinae tuberculate; dorsal external carinae formed by tubercles, slightly serrulate; external median carinae serrulate, anterior median formed by almost conical tubercles, of which three are larger, each with a macroseta; intercarinal spaces uniformly granulated. Patella: dorsal internal carinae tuberculate; dorsal external and ventral external carinae crenulate; ventral internal carinae from serrulate to tuberculate; dorsal intercarinal surface with granules of increasing size from proximal to distal area; ventral intercarinal surface with scattered minutes granules to a few bigger granules near to ventral internal carinae. Dorsal patellar spur very developed. Chela carina D1 is distinctly strong, dark and slightly crenulate; D4 is rounded, smooth to granular; V1 is distinctly strong, dark and rough to crenulate; V3 rounded and granulated; external carina granulated; intercarinal tegument rough to granulated with scattered very minute granules except between carinae D4 and V3. Chela finger dentition: MD form a straight line of very small denticles closely spaced with a DD on the distal tip; OD formed of 7 denticles on movable finger and 6 denticles on fixed finger, immediately outside of MD, the terminal denticle is not very pronounced; ID formed of 7 denticles on movable finger and 7 denticles on fixed finger, spaced from MD, the terminal two denticles are little pronounced; IAD on both movable and fixed finger formed of 4 small denticles; L/W ratio of the chela 2.85; Lfem/Lpat ratio is 1.04.
Trichobothria: Chela: trichobothria series V standard: V = 4-4 (3 V+ Et1). Patella: ventral (Pv): 9-9; Patella external (Pe): et = 6-6, est = 4-4, em = 4-4, esb = 2-2, eba = 4-4, eb = 4-4. Femur: trichobothrium d situated slightly decentralized and proximal to i and e, e slightly distal to both, situated on dorsal external carina, but most on dorsal surface.
Legs: Legs with two pedal spurs; no tarsal spur; ventral row of tarsus III with a total of 9 stout spinules, of increasing size from proximal to distal, ending with a decentralized spinule instead of a spinule pair; 3 flanking pairs of tarsal setae adjacent to the ventral spinules row. Granulation present on leg femora, mostly ventrally; on the dorsal surface of leg femora I it is weakly marked.
Chelicerae: smooth, without marbling, with darker teeth; the dorsal distal denticle is smaller than the ventral distal denticle; ventral edge is smooth with brush-like setae on the inner part; dorsal edge has five denticles: one large distal, two medium subdistal, one large median and a small basal; fixed finger has four denticles: one distal, one subdistal, one median and one basal; the median and the basal are in a fork arrangement; the internal surface has brush-like setae.
Trichobothrial and pectinal teeth count variation:
The variation observed in 58 studied specimens (23 males, 35 females) is as follows: pectinal teeth in males: 7-8 (4/23), 8-8 (18/23), 8-9 (1/23); females: 6-6 (1/35), 6-7 (7/35), 7-7 (26/35), 7-8 (1/35); pedipalp patella trichobothria Pv: 8-8 (1/58), 8-9 (4/58), 9-9 (49/58), 9-10 (4/58); pedipalp patella trichobothria Pe: et = 2-6 (1/58), 5-6 (4/58), 6-6 (49/58), 6-7 (4/58); est = 4-1 (1/58), 4-4 (57/58); em = 4-1 (1/58), 4-2 (1/58), 4-3 (1/58), 4-4 (55/58); esb= 2-1 (1/58), 2-2 (57/58); eba = 4-4 (58/58); eb = 4-4 (58/58).
Hemispermatophore: Well developed lamina with well visible basal constriction, tapered distally; truncal flexure present and well developed; capsular lobe complex well developed, with acuminate process; ental channel spinose distally, exhibiting 7 delicate spinules. Pv 9-9 9-9 10-10 11-11 Pe 6-6,4-4,4-4,2-2,4-4,4-4 6-6,4-4,4-4,2-2,4-4,4-4 8-8,4-4,4-4,2-2,4-4,4-4 8-8,4-4,4-4,2-2,4-4,4-4 Dp 8-8 6-7 9-9 8-8 shown above the diagonal and were obtained by a bootstrap procedure (1000 replicates). Analyses were conducted using the Tamura-Nei (1993) model. The rate variation among sites was modeled with a gamma distribution.
Distribution
Discussion
Di Caporiacco (1950) studied several specimens of "E. carpathicus" from the environs of Trieste, confirming the presence of two distinct forms. One was a "mesotrichous" form, with a number of trichobothria on the pedipalp patella ventral surface normally 9, total number of trichobothria on pedipalp patella external surface 24, with 7 pectinal teeth in females and 8 in males. Another was a "polytrichous" form, with a number of trichobothria on the pedipalp patella ventral surface normally 10 to 11, total number of trichobothria on pedipalp patella external surface 25 to 26, with 8 pectinal teeth in females and 9 to 10 in males. According to Di Caporiacco (1950) , the "mesotrichous" form was identifiable as Scorpius aquilejensis of C. L. Koch, while the "polytrichous" form corresponded to S. tergestinus. Scherabon (1987) reported the presence of a population of Euscorpius carpathicus in Austria, with a Pv = 10-12 and total Pe = 25-26, which agrees with Di Caporiacco's "polytrichous" form. According to Huber et al. (2001) , the Austrian populations were introduced and correspond to the Slovenian clade. Kovarik & Fet (2003) reported a population of E. tergestinus from Nebrich, in the Czech Republic, which correspond with Austrian specimens studied by Scherabon (1987) . We checked some specimens from Nebrich and Austria, and they appear related to the form considered E. tergestinus s.str. in this study. Fet & Soleglad (2002) elevated E. tergestinus to species status and moved in synonymy with it all the Italian forms that have trichobothria on the pedipalp patella external surface em = 4, eba = 4, and eb = 4, including E. c. aquilejensis. However, these characteristics alone are not enough to identify this species; further trichobothrial series and other morphological characters should be considered, which circumscribe well some populations such as E. c. tergestinus and E. c. aquilejensis, the latter elevated herein at species status, E. aquilejensis stat. nov.
Data of Scherabon (1987) , Huber et al. (2001) , and especially Di Caporiacco (1950) are in agreement with those of the present study. The presence of two totally separate forms is evident. The form considered until now as E. tergestinus found in most of Italy has a trichobothrial number on the pedipalp patella ventral surface 9, a total trichobothrial number on the pedipalp patella external surface 24 (et = 6, em = 4, eb = 4), with a pectinal teeth count 7 in females and 8 in males. These values are only higher in the northeast of Italy and Balkans; however, the increase of these characters is not gradual as would be expected from a population of the same species. In fact, both forms are found in northeastern Italy near Trieste: "mesotrichous" specimens, with low pectinal teeth count and more long-limbed, and "polytrichous" specimens with higher pectinal teeth count and more stocky. However, there are no forms showing mixed or intermediate morphology. Furthermore, measurements and proportions of the specimens studied highlighted morphological characters already evident to the naked eye, among which the elongated fingers of chela already mentioned by C.L. Koch (1837) in "mesotrichous" specimens; they all have more slender appearance because of segments of pedipalps and carapace relatively longer than in "polytrichous" form (see comparison section below) and in the most of Euscorpius species. The fact that a set of characters so fundamental is well fixed among the populations and there are no intermediate forms in the area of sympatry reinforces the fact that there are two well distinct species.
It is notable that both Scorpius aquilejensis and Scorpius tergestinus were described by C.L. Koch (1837) in the same work and both from the vicinity of Trieste, an Italian city next to the modern border with Slovenia. The specific epithets given by Koch derive from the Latin names of Trieste ("Tergeste") and, probably, Aquileia (a neighboring town and district in Friuli-Venezia Giulia). We confirm that geographic ranges of these two taxa overlap in this transitional region. C.L. Koch clearly saw them as two distinct species; and his keen eye for Euscorpius has been confirmed several times in recent years by elevation of his "old" taxa to species rank. Scorpius aquilejensis was described based on a male with yellowish coloration, with 8 trichobothria ("dimples" [Grübchen], i.e. trichobothrial areolae) on the pedipalp patella ventral surface, 9 pectinal teeth, and elongated fingers of chela. At the same time, S. tergestinus was described as reddish-rust colored form, with 10 trichobothria (dimples) on the pedipalp patella ventral surface with 8 and 9 pectinal teeth and small chelae. Particularly light/yellowish specimens of E. aquilejensis stat. nov. are found throughout its range, while specimens with 8-8 trichobothria on the pedipalp patella ventral surface and 9-9 pectinal teeth count are very rare. However, it is also true that none of the 77 specimens considered E. tergestinus s.str. according to this study showed 8-8 trichobothria on the pedipalp patella ventral surface. This also refers to 72 specimens of E. c. tergestinus studied by Di Caporiacco (1950) . Probably the only specimen studied by Koch was anomalous, or he was not able to see well all the trichobothria, since that he himself wrote "the dimples of the outer edge of the ventral surface are individually small and difficult to see". Furthermore, all specimens of E. aquilejensis stat. nov. clearly have elongated chelae fingers compared to more stocky chelae of E. tergestinus s.str., as described by C. L. Koch. Therefore, and also in agreement with Di Caporiacco, in this paper the "mesotrichous" form with more slender appearance, Pv = 9, and Dp = 7-7 in females and 8-8 in males is considered to be the Koch's Scorpius aquilejensis, elevated to species status herein, E. aquilejensis stat. nov. At the of adult males of E. aquilejensis (above) and E. tergestinus (below). Note the position of the trichobothria db, esb and eb: in E. aquilejensis, db is always distal to eb and esb, and esb is distal to eb, while in E. tergestinus, db occurs in a much more basal position and is generally in line with eb or slightly moved, and eb is usually distal to esb. same time, the "polytrichous" form with more stocky appearance, Pv = 10-11, and Dp = 8-8 in females and 9-9 in males is considered to be Koch's original Scorpius tergestinus, addressed as E. tergestinus s.str. in this paper.
After this morphological evidence was discovered, we conducted a pilot molecular survey, extrapolating 16S rDNA data available from the GenBank database (the results are presented in Fig. 32 and Table 2 ). We confirmed that E. aquilejensis stat. nov. (from three populations, Friuli-Venezia Giulia, Tuscany and Lazio; Salomone et al., 2006) and E. tergestinus s.str. (from Slovenia and Austria; Huber et al., 2001 ) are clearly separated into two well distinct and strongly supported clades (see phylogenetic tree on Fig. 32 ). E. tergestinus s.str. specimens from Austria and Slovenia form a clade relatively closer to E. concinnus, although well separated from the latter by genetic distance of 3.4-3.8%. At the same time, E. aquilejensis stat. nov. shows a very high relative genetic distance from the populations of the subgenus Euscorpius s.str., placed in a basal position between the phylogenetic clades of E. italicus (subgenus Polytrichobothrius) and E. flavicaudis (subgenus Tetratrichobothrius). The divergence between E. aquilejensis and E. tergestinus s.str. is 9.7%, and 10.3% between E. aquilejensis and E. concinnus, while with the other populations examined in this study the ranges is 7.3% to 15.4%. This is a very high divergence value, higher than that between E. italicus and E. tergestinus s.str. which is 5.9-6.3%. Very interesting also is the fact that even some other species considered part of the subgenus Euscorpius, i.e. E. balearicus and E. tauricus, are located in a basal position with divergence > 6 % from the populations of the subgenus Euscorpius s.str. clustering around type species E. carpathicus, but are well separated from E. aquilejensis stat. nov. with a divergence of 9% and 14.5%, respectively. The phylogenetic tree and the estimates of evolutionary divergence (genetic distance) between sequences suggest a long history of independent evolution. We see that subgenus Polytrichobothrius (represented here by its type species E. italicus) is phylogenetically closer to the part of subgenus Euscorpius s.str. clustering around type species E. carpathicus. On the other hand, both these clades are distant from E. aquilejensis stat. nov., E. balearicus and E. tauricus. Therefore, this traditional nominotypic subgenus Euscorpius s.str. appears to be paraphyletic. Salomone et al. (2006) showed the unusual position of E. aquilejensis for the first time considering it as E. tergestinus based, in part, on the incorrect neotype assigned in Fet & Soleglad (2002) . However, they did not comment on the incongruence of these data com- Figure 30 : E. aquilejensis stat. nov. has a particularly elongated carapace compared to other Euscorpius species, usually longer than wide (average ratio Lcar/Wcar is 1.10); its posterior part is on average 61.12% of the total length of carapace, so the median eyes are in a more distal position. At the same time, E. tergestinus has the carapace more stocky, with its length usually less or equal to the width (average ratio Lcar/Wcar is 0.965) and its posterior part is on average 56.79% of the total length of carapace. pared with those of other studies and did not address the paraphyletic status of the subgenus Euscorpius at the time. Until now, the genetic data of E. aquilejensis stat. nov. and E. tergestinus populations have never been compared, although they have been published separately (in Gantenbein et al. 2001; Huber et al. 2001; Salomone et al., 2006) , because of the choice of the nomenclature used for the forms considered. In fact, the populations analyzed before Fet & Soleglad (2002) have simply been considered part of E. carpathicus without the subspecific status but only based on the provenance of the specimens. At the same time, the populations analyzed after Fet & Soleglad (2002) (with eb=4 and em=4 from France to Croatia) have been considered E. tergestinus, creating a confusion. Nevertheless, through studying various forms and their distribution and a careful examination of literature it was possible to clarify the identity of E. tergestinus s.str. and E. aquilejensis stat. nov.
Although previously not recognized, E. tergestinus s.str. and E. aquilejensis stat. nov., as we demonstrate here, are far from "cryptic species". They are two very separate species with a surprisingly high genetic distance of 9.7%, and a very distant position in the preliminary phylogenetic tree, E. aquilejensis being in a very basal position. Especially notable on Fig. 32 is position of subgenus Polytrichobothrius and several other species, including E. sicanus complex, between E. tergestinus s.str. and E. aquilejensis, suggesting a long-lasting history of independent evolution of these taxa. The divergence among E. tergestinus and E. aquilejensis is much higher than that between subgenus Polytrichobothrius (represented here by its type species E. italicus) and subgenus Euscorpius s.str. (represented here by its type species E. carpathicus) (i.e. 5 %). It seems clear that E. aquilejensis stat. nov. does not fall in the subgenus Euscorpius s.str., therefore in this paper we do not assign it to any subgenus.
Comparison of E. aquilejensis stat. nov. and E. tergestinus s.str.
The morphological division among E. aquilejensis stat. nov. and E. tergestinus s.str. is clear, as these two species differ in several characters:
(1) E. aquilejensis has lower trichobothrial count with Pv = 9 and Pe-et = 6 compared to Pv = 10 to 11 and Pe-et = 7 to 8 in E. tergestinus;
(2) E. aquilejensis has lower pectinal teeth count with Dp 7 in females and 8 in males, while E. tergestinus has Dp 7 to 8 in females (7 in 32.05% and 8 in 56.41% of pectines examined) and 9 in males; (3) E. aquilejensis has general habitus more slender, with all segments of the pedipalps and the carapace proportionally longer than in E. tergestinus; Figure 31 : Map of the distribution of E. aquilejensis (red circles, specimens examined in this study; blue circles, records from other studies; yellow and red circles, identifications from photographs) and E. tergestinus (green squares, specimens examined in this study; purple squares, records from other studies). Note that the two species are sympatric only in the vicinity of the border between Italy and Slovenia, mainly in the area around Trieste, where there are no Alps to hinder the dispersal but only the Trieste Karst formation, few hundred meters high. are clearly separated into two well distinct and strongly supported clades. Note that E. aquilejensis, as well as E. balearicus and E. tauricus are located in a basal position to E. italicus (subgenus Polytrichobothrius), which implies that they are not part of the subgenus Euscorpius s.str. and thus the latter is paraphyletic. The evolutionary history was inferred using the Neighbor Joining method (Saitou & Nei, 1987) . The optimal tree with the sum of branch length = 106.18359375 is shown. The percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000 replicates) are shown next to the branches (Felsenstein, 1985) . The tree is drawn to scale, with branch lengths in the same units as those of the evolutionary distances used to infer the phylogenetic tree. The evolutionary distances were computed using the number of differences method (Nei & Kumar, 2000) and are in the units of the number of base differences per sequence. The analysis involved 15 nucleotide sequences. Codon positions included were 1st+2nd+3rd+Noncoding. All positions containing gaps and missing data were eliminated. There were a total of 292 positions in the final dataset. Evolutionary analyses were conducted in MEGA5 (Tamura et al., 2011) .
(4) in E. aquilejensis, because of the elongated chela and more proximal position of the base of fixed finger, the trichobothria db and dsb occur in more distal position than in E. tergestinus, which has the trichobothrium db in basal position and dsb more proximally; (5) in E. aquilejensis, trichobothrium db on fixed finger is always distal to eb and esb, and esb is distal to eb, while in E. tergestinus, db occurs in more basal position than in E. aquilejensis and is generally in line with eb or esb or slightly moved; and eb is usually distal to esb (Fig. 29); (6) E. aquilejensis has a proportionally longer pedipalp femur that is usually longer than pedipalp patella, while E. tergestinus has a more stocky femur which is usually shorter than patella or as long as it;
(7) E. aquilejensis has a particularly elongated carapace compared with other Euscorpius species; in fact it usually is longer than wide (average ratio Lcar/Wcar is 1.10) and its posterior part is on average 61.12% of the total length of carapace, so the eyes occur in more distal position, while E. tergestinus has more stocky carapace, with its length usually less or equal to width (average ratio Lcar/Wcar is 0.965), its posterior part is on average 56.79% of the total length of carapace (Fig.  30) ; (8) E. aquilejensis has an average ratio of Lmet/Lcar 2.53 in males and 2.31 in females while E. tergestinus has an average ratio of Lmet/Lcar 2.88 in males and 2.72 in females.
(9) E. aquilejensis has more granulated body, which is most visible on the carapace that is granulated over whole surface but granules become gradually larger toward the lateral area, especially in anterior lateral area; (10) E. aquilejensis never has reticulation or marbling, and its chelicerae are always uniformly yellow with dark teeth apical portion, while E. tergestinus often has more or less accentuated reticulation or marbling on carapace, metasoma and especially on chelicerae. In addition, there are further minor differences like other granulation and the various carinae more accentuated in E. aquilejensis. Position of some trichobothria, such as those in the outer part of the patella, because of the elongated shape of patella, forms a more acute angle with its longitudinal axis; this is most observable in the series Pe-esb, while in E. tergestinus they are more "compressed", with the series Pe-esb sometimes almost paired. Often, E. aquilejensis has stout spinule series on tarsus ending with a decentralized distal spinule instead of a pair of spinules, while in E. tergestinus it always ends with a distal pair of spinules.
Distribution
Italy is a peninsula with the northern part connected to the mainland, but the mountain range of the Alps creates a natural barrier to biological dispersal, although in areas near the sea the Alps become lower, and in the area of Trieste the Karst formations create an easy passage for scorpion dispersal. This would explain the fact that the range of some species abundant in Italy (e.g. E. germanus and E. aquilejensis stat. nov.) extends slightly beyond the Italian border and, vice versa, species abundant in Slovenia and Croatia are found slightly within of Italian territory, in the Trieste area (e.g. E. gamma and E. tergestinus s.str.). The range of E. tergestinus s.str. is restricted here to Slovenia, Croatia, the extreme northeast of Italy near the border with Slovenia, and introduced populations in Austria and Czech Republic. There is no ecological information on this form, but it probably is less synanthropic than E. aquilejensis, although it also was found in human constructions. The distribution range of E. aquilejensis stat. nov. includes western Slovenia, northwestern Croatia, and mainly northern and central Italy in the eastern half of the Apennine Mountains up to Abruzzo in a continuous way, with some populations in central-eastern Tuscany, and a few scattered populations near the border between Abruzzo and Lazio and in Rome city. The latter is probably an introduced population since it is restricted only to the urban area, in moist cellars and garages, while is never found in natural environments around the city, which are occupied by other species (E. italicus, E. flavicaudis, and E. concinnus ; Tropea, unpublished data) . This would also explain the fact that the same haplotype occurs in Sistiana and Rome, two localities separated by about 600 km (Salomone et al., 2006) . This species is mostly synanthropic, found in human structures throughout its range (including Trieste), therefore possible casual introductions by part of the humans are likely, as has been already described for E. flavicaudis and E. italicus (Fet et al., 2005) and E. tergestinus (Huber et al., 2001) . In natural environments 
E. aquilejensis, red; E. tergestinus, green.
E. aquilejensis is often found in lapidicolous and calcareous habitats, and in natural and artificial caves. Further genetic studies should be conducted for the populations to the east of the Apennines to understand the intraspecific divergence of this species.
Conclusions
The taxonomy of genus Euscorpius is still unresolved as it seems to include more taxa that have yet to be clarified and described. Its subgeneric composition is also unclear. Three old subgenera introduced by Birula (Euscorpius Thorell, 1876; Polytrichobothrius Birula, 1917; Tetratrichobothrius Birula, 1917) with the more recent addition of Alpiscorpius Gantenbein et al., 1999, are not sufficient to explain the revealed phylogenetic position of some populations. As can be seen from our preliminary phylogeny, such isolated taxa as E. aquilejensis stat. nov., E. balearicus and E. tauricus do not fall within the subgenus Euscorpius s.str, which appears to be paraphyletic. Further studies are required to clarify the position subgeneric taxonomy of these and other possible species.
While it is clear that the area of Trieste in northeastern Italy is the meeting point of two clearly distant species, Euscorpius aquilejensis and E. tergestinus, the situation surrounding these two species is not completely resolved. In fact, in the Balkans there are unnamed forms that require further investigation (under preparation), as well as in Italy there are known forms which could be elevated to species status or synonymized with other forms in the near future (under preparation). For instance, E. carpathicus picenus Di Caporiacco, 1950, syn. nov ., is herein moved in synonymy with E. aquilejensis. However, all other forms currently synonymous with E. tergestinus (i.e. E. c. apuanus, E. c. niciensis and E. c. corsicanus) are not recognized as its synonyms due to different morhology (most evident in the case of E. c. niciensis, which is relatively close to E. concinnus); further studies are required for a correct taxonomic assignment of these forms (under preparation). E. aquilejensis males, red; E. tergestinus females, purple; E. tergestinus males, green. Domenici. I also thank Fiore Gemelli for his availability, and Michael E. Soleglad for his comments on the manuscript.
